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operation of the associated unit in response to the control cedes. An electronic controller causes the transmitter to transmit test codes to 
the associated unit, then analyzes the resulting operation of the associated unit to determine its control codes, which it stores in a memory 
for later use. 



BNSDOCID: <WO 941 7627A1_I_> 



i 







FOR THE PURPOSES OF INFORMATION ONLY 






Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 


applications under the PCT. 










AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


HTJ 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


PT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 




KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


FtP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cote d'lvoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


U 




SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


E5 


Spain 


MG 


Madagascar 


US 


United States of America 


FT 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


V iet Nam 


GA 


Gabon 











BNSDOCID: <WO 9417627A1J„> 



WO 94/17627 



PCT/US94/00746 



- 1 - 

TELEVISION SYSTEM MODULE WITH 
REMOTE CONTROL CODE DETERMINATION 

Field of the Invention 

This invention relates generally to television 
viewing systems employing modules such as VCR 1 s , cable 
boxes or the like, which are remotely controllable, and 
5 more particularly to modules incorporating transmitters 

for remotely controlling associated modules, and having the 
capability of automatically ' determining the remote control 
codes of the associated modules. 

Background of the Invention 

0 A typical consumer-oriented television viewing 

and ^g^ng system may include several modular units in 
addition to a television receiver or monitor. A video 
recorder (VCR) is commonly used for the recording of 
broadcast programming and the playback of pre-recorded 

5 cassettes. When the broadcasts are received over a cable 

system, a separate cable tuner/descrambler or ,l [Cable bqx^ 
is commonly employed to decipher premium or "pay" channels. 
Other associated units may further be included, such as a 
receiver to tune and descramble programs broadcast via 

0 satellite. 

These units typically incorporate an infrared, 
ret3sifv%r~wh i ch allows the operator, through use of a hand- 
held transmitter, to turn the unit on and off, control the 
channel setting of the units 1 tuner, etc. My U.S. Patent 
5 5,123,046 discloses a VCR with a built-in transmitter for 
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sending remote control codes to an associated unit such as 
a cable box. This allows the future, unattended recording 
system of the VCR to energize the cable box and properly 
set its tuner at the time of a programmed recording. It 
5 also allows the control of both units from a single remote 

transmitter since the VCR can relay control commands to the 
cable box. The same type of control can be exercised over 
a remotely controllable T.V. receiver. Alternatively, 
either the cable box or the T.V. receiver could incorporate 
10 the transmitter and the VCR could act as a "slave." 

At the present time there is no industry standard 
for remote control codes so it is necessary for the 
operator of a multi-unit system of a master and one or more 
slave units to perform an initializing routine of the same 
15 type required with so-called "universal" remote control 

transmitters. This routine allows the transmitter to 
determine the control codes for the slave units and store 
the codes in a memory for future use. These initialization 
routines are difficult for the average consumer to perform 
20 unless they carefully follow the instructions which 

accompany the unit. 

In view of these problems, there is a need for a 
T.V. -related piece of equipment which can serve as a 
central receiver of operator commands, and control 
25 associated units accordingly. To ease installation, such 

a device should be able to "learn" the control codes of an 
associated unit to facilitate VCR and T.V. set control in 
accordance with operator recording/viewing requests. 
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Summary of the Invention 

The present invention is directed toward a 
modular unit adapted for use in conjunction with one or 
more remotely controllable units associated with television 
5 recording and/or viewing. In a preferred embodiment of the 

invention, which will subsequently be disclosed in detail, 
the "master" modular unit constitutes a video recorder and 
the following description will refer to a video recorder 
with the understanding that another unit, such as the cable 



10 box, could act as the master. ^m^M^dB<^r Bcor6:BT - "master^ 

contains a r.em:©jfeei^aontrol s ignai^ '^transmigt er to transmit 



control codes to one or more associated "slave" units, and 
means to analyze the operation of the associated units in 
response to the control codes. During an initialization 

15 routine, an electronic controller causes the master 

transmitter to send test codes to the associated unit, then 
analyzes the resulting operation of the associated unit to 
determine its control codes, which it stores in a memory 
for later use in control of the associated unit. 

2 0 In a preferred embodiment of the invention, the 

associated unit contains a multi-channel tuner, and the 
video recorder is adapted to receive and analyze the R.F. 
output signal from the tuner to determine its operation in 
response to the test control codes. When the associated 

25 unit is a cable tuner/descrambler , the video recorder 

derives a video signal from the R.F. output of the 
tuner/descrambler and analyzes the synchronization of the 
video signal to identify the tuned channel. When the 
associated unit is a television receiver, the video 
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recorder is adapted to receive and analyze an acoustic 
signal generated by the T.V. . 

Before the video recorder can analyze the control 
codes of associated units it must make a determination as 
5 to whether it is receiving a signal source from an 

auxiliary unit which provides output on only a single 
channel or if it is connected directly to a multi-channel 
signal source such as a cable. The preferred embodiment to 
the invention includes means for automatically analyzing 

LO the nature of its input signal to make this determination 

as the first operation in its initialization routine. 

Other objects and advantages of the present 
invention will be made clear by the following detailed 
description of a preferred embodiment to the invention and 

.5 an alternative embodiment. The description makes reference 

to the accompanying drawings in which: 

Brief Description of the Drawings 

FIGURE 1 is a block diagram of a preferred 
embodiment of the present invention incorporating a VCR 
0 connected in series with a cable box and a T.V. set; 

FIGURE 2 is a flow chart used to illustrate how 
the VCR of the system of Figure 1 ascertains the contr- 
codes of the related cable tuner/descrambler ; and 

FIGURE 3 is a flow chart illustrating 
5 subroutine of the chart of Figure 2. 
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Detailed Description of the Preferred Embodiment 

Referring to Figure 1, a video recorder (VCR) 22 
forming a preferred embodiment of the present invention is 
illustrated in block-diagram form connected to receive the 
5 R.F. output of a typical cable tuner/descrambler or "cable 

box" 24 and to provide an R.F, output to a television 
receiver (T.V.) 26. All units are preferably remotely 
controllable via infrared signals, A multi-program signal 
source, such as that provided over CATV cable 30, is 
10 connected to the cable box 24. 

This arrangement for interconnection between a 
cable box, VCR and T.V. receiver is one of several possible 
arrangements. It has the virtue of simplicity, but does 
not allow the user to view one channel while recording 
15 another channel. Other arrangements are possible. 

The cable box 24 contains a tuner 44, which feeds 
a descrambler 50, operative to decipher premium or "pay" 
channels. The output of the descrambler 50 is fed to a 
modulator 52 which modulates the video signal derived by 
20 tuner 44 and reconstructed by descrambler 50 onto an unused 

VHF channel, typically channel 3. The modulated signal 
from the cable box 24 is provided to the VCR 22. 

Control signals for the cable box 24 are received 
by an infrared (IR) receiver 60. A hand-held remote- 
25 control transmitter (not shown) is ordinarily used by an 

operator to transmit the codes. The output of IR receiver 
60 is interfaced to a cable box control unit 62 , which 
typically takes the form of a programmed microprocessor. 
In response to control codes received by IR receiver 60, 
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control unit 62 directs overall cable box operations, 
including energization and deenergization and causing the 
tuner 44 to tune to a specified channel. 

The output signal from VCR 22 is delivered to 
5 T.V. 26. The input signal V.C.R* is fed to a tuner 70, 

which interfaces to a control unit 78, such as a programmed 
microprocessor, which in turn interfaces to a display 80, 
typically a cathode-ray-tube (CRT) * Remotely transmitted 
control codes for the T.V* receiver 2 6 are picked up by an 

10 infrared receiver 82, which feeds control signals to 

control unit 78. The audio portion of the tuned channel is 
delivered to the uiser by a loud speaker 84, also interfaced 
to controller 78. 

The output of cable box 24 feeds a multi-channel 

15 tuner 46 within the VCR 22, which demodulates the incoming 

RF signal to a video signal for presentation to a video 
record/playback unit 92, typically a cassette tape 
recorder/player, though any form of video storage/ retrieval 
mechanism may alternatively be utilized. The output of 

20 record/playback unit 92 is delivered to an RF modulator 94, 

which modulates the video signal onto a typically unused 
RF channel such as channel 3 . 

The demodulated video output of tuner 4 6 is also 
routed to a sync separator 56, which extracts the vertical 

25 synchronization signal from the video signal and provides 

it to a central controller 100, preferably a programmed 
microprocessor- Central controller 100 also receives 
operator commands generated by a remote control hand-held 
transmitter 101 through an I..R. receiver 102 which 
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interfaces to and/or directs the operation of various 
functional units within the VCR, including record/playback 
• unit 92, an audio detector/amplifier 114 and an infrared 

remote-control transmitter 108 used to energize and tune 
5 the cable box 24 and T.V. 26. Control codes associated 

with the cable box and T.V. are stored in memory 106, which 
also interfaces to controller 100. 

Figure 2 is a flow chart illustrating the steps 
of the initialization routine which the controller 100 of 
10 the VCR 22 uses to ascertain the control codes of a related 

piece of equipment, in this case, the cable tuner/ 
descrambler 24, for storage in memory 106 and subsequent 
usage. This routine is followed each time the VCR is 
energized. 

15 The first step is to determine if code memory 106 

is loaded, as indicated at box 120. If the code memory is 
loaded, indicating that the initialization routine has 
previously been performed, and there has been no power 
outage which causes a loss of memory, the routine ends. If 

20 the code memory 106 is not loaded, the controller 100 then 

undergoes a routine to determine the nature of the signal 
source being fed to the tuner 46. This routine, indicated 
at block 122, involves stepping the tuner 46 of the V.C.R. 
22 through each of the channels and analyzing the resulting 

25 sync signals, if any, by using the sync separator 56, to 

determine whether a T.V. channel is present on the channel 
being tuned. The sync signals can be analyzed in a variety 
of ways, but preferably the vertical sync signal is 
stripped and the time until the occurrence of the next 
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vertical sync signal is measured. Sync signals are 16.6 
milliseconds apart, and the presence of repetitive vertical 
sync signals with the appropriate delay indicates the 
presence of a tuned channel. 
5 During this routine the controller 100 s^^g^^h^ 



gfpt-tt-res^of 3thpse- channels which contain T . V . .signals., 



gj:no~ signal lias" "been found by this routine, as indicated 



by ~ box — 124, the system must then determine whether it is 



uSSected ...to - the — output of- a • cable box v/hich is 



10 ^Kre^n'SBgA z ed . To make this determination a variable "X 11 is 
first set to the value one, as indicated in block 125.- "X" 
refers to the designator for each of a list of cable box 
brands. The code memory 106 contains a read only memory 
section storing the remote control codes for the popular 

15 cable box brands, such as General Instrument, Scientific 

Atlantic, Pioneer, etc. Going to box 127, the controller 
100 causes the infrared transmitter 108 to transmit an "On 11 
or energization control code for the first brand of cable 
box in the list. Controller 100 then analyzes the output 

20 of the sync separator 56 to determine if a video signal is 

now present in the input to the tuner 56. If no signal is 
present, the value of X in box 125 is incremented by one, 
as indicated in block 131, and the "On" control code for 
the next brand of cable box in the list is transmitter 

25 transmitted by block 127. 

This routine is continued until a video signal is 
detected, in which case the box 13 3 causes storage in a 
non-volatile section of the code memory 106, of a code 
signifying the identity of the detected cable brand and the 
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routine proceeds to block 134, which will be subsequently 
described. Alternatively, if the list of cable brand codes 
is exhausted, without the recognition of any video signal; 
the block 135 causes the controller 100 to use a signal 

5 from a memory 126 to cause the generation of a message on 

channel 3, for display by the receiver 26, indicating that 
no signal source is connected to the V.C.R., and the 
initialization routine is ended. If the routine of box 122 
determines that there are multiple channels being provided 

.0 to the tuner 46, this indicates that the V.C.R. 22 is 

connected to a multi-channel signal source rather than to 
a cable box. Block 130, detecting this condition, stores 
a marker signal in the controller 100 which disables the 
subsequent cable box control routine during later use of 

.5 the system. This is indicated by box 132. The system then 

goes into a routine to determine the control codes for the 
associated television memory receiver or monitor 26, 
indicated in box 134. The code 106 contains a read only 
memory storing the remote control codes for all brands of 

0 T.V. receivers. Each brand has its own unique set of 

control codes. Box 134 determines the brand of the 
associated T.V. receiver 26 and thus its control codes in 
the manner illustrated in detail in Figure 3 which is a 
detailed version of box 134. In block 200, the controller 

5 100 first sequentially transmits the "On" or energization 

codes for all brands of T.V*. •s stored in the code memory 
106, It then generates infrared control codes consisting 
of a sequence of 10 "volume down" pulses for each of the 
T.V. brands stored in memory 106. This routine ensures 
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that the associated T.V. is energized and its volume 
setting is at a very low level. Next, a value "Y", 
identifying a particular brand of T.V. receiver as stored 
in the memory 106, is set to a value of 1 in box 202. 
5 Next, as indicated in box 204, a 2000 hertz audio signal is 

modulated at 94 and provided to the tuner 7 0 of the T.V. 
receiver 26. Then the controller 100 causes the 

transmitter 108 to transmit codes selecting channel 3, and 
a series of ten "volume up" control codes for T.V. receiver 
0 brand Y. During this process, the controller 100 analyzes 

the output of the microphone 112, as amplified and shaped 
by box 114, to detect a 2000 hertz audio signal. If the 
signal is detected during the generation of the volume up 
codes for a brand Y, as indicated in block 206, block 210 
5 recognizes the associated T.V. receiver as a brand Y, and 

this information is stored in the code memory 106. If no 
2000 hertz audio signal is detected by the microphone 112, 
the value of Y in box 202 is incremented by one as 
signified by box 208, and the routine is repeated. The 
0 identity of the T.V. brand is stored in non-volatile code 

memory 106. Non-volatile memory may constitute flash 
memory or the like or volatile memory backed up by a 
battery. 

In the event that routine 122 detects only a 
5 single T.V. signal as the tuner 46 is stepping through the 

various channels , that is indicative of the fact that a 
cable box or satellite receiver tuner are providing signals 
to the tuner 46, as indicated by box 13 6. In that event, 
the controller 100 continues with the routine indicated in 
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box 138 to determine the brand of cable box or satellite 
receiver. Block 138 operates in a routine similar to box 
125, 127, 129, 131 and 135. In that routine, the 
controller 100 chooses the infrared transmitter 108 to 
5 transmit "channel up" and then "on" codes for different 

cable brands. During this routine the controller detects 
the vertical sync signals provided by the tuner 46 and the 
sync separator 56 to detect a shift in the timing between 
vertical sync signals and synchronism with the "channel up" 

10 signal. While the timing between consecutive vertical sync 

signals will be constant for a given channel, the sync 
signals for any one channel will inherently be out phased 
with the sync signals for any other channel, so that when 
the appropriate channel up code is sent for the cable box 

15 in this system there will be a phase shift in the vertical 

sync signals. When this shift is detected, the system has 
determined the cable box (or satellite tuner) brand and 
sends appropriate control signals to the code memory 106, 
The controller then shifts to the routine of box 134 to 

20 determine the brand of the T.V. receiver. 

At this point the system has determined the 
nature of the RF input of the tuner 46, has identified the 
brand of cable box 24 and thus its control codes if a cable 
box provides input to the tuner 46, and has determined the 

25 control codes of the associated T.V. receiver 26. The 

system is now ready for normal operation using the single 
remote control transmitter 101 to control the associated 
cable box 24, and the T.V. receiver 26 as well as the 
V.C.R. 22. The controller 100 is programmed to contain 
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routines for transmitting appropriate control codes 
received from the remote transmitter 101 to the cable box 
and the T.V. 

Having thus described my invention I claim: 
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Claims 

1. A T.V. module adapted for use in conjunction 
with a remotely controllable associated unit, comprising: 

a remote-control signal transmitter adapted to 
5 transmit signals representative of control codes to the 

associated unit; 

means adapted to analyze the operation of said 
associated unit in response to said control codes; 

a memory operative to store remote-control codes ; 

10 and 

an electronic controller means operative to 
perform the following functions: cause said remote-control 
signal transmitter to transmit test control signals to said 
associated unit, cause said means adapted to analyze the 

15 operation of said associated unit, cause said means adapted 

to analyze the operation of said associated unit to 
determine control codes related to the associated unit in 
response to said test control codes, and cause the control 
codes determined to be related to the associated unit to be 

2 0 stored in said memory. 

2. The invention of claim 1 in which the T.V. 
module is a video recorder. 

3. The T.V. module of claim 1 wherein the 
associated unit is a cable tuner/descrambler . 
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4. The T.V. module of claim 1 wherein the 
associated unit is a satellite receiver. 

5. The T.V. module of claim 1 wherein the 
associated unit is a video recorder. 

5 6. The T.V. module of claim 1, further including 

means adapted to receive an output signal from the 
associated unit, said controller being operative to analyze 
the output signal in order to determine the operation of 
the associated unit in response to said test control-code 
10 signals. 



7. The T.V. module of claim 6 wherein said output 
signal is a video signal. 

8. The T.V. module of claim 7 wherein said 
controller is operative to analyze the synchronization of 

15 said video signal. 

9. The T.V. module of claim 1, further 
comprising a connected T.V. receiver , means to receive an 
output signal from the receiver, wherein the controller is 
operative to cause the transmitter to transmit test 

20 control-code signals to the receiver; analyze the resulting 

operation of the receiver in order to determine control 
codes for the receiver; and store the control codes for the 
receiver in said memory. 
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10. The T.V. module of claim 9 wherein said 
controller is further connected to an audio sensor 
operative to receive an acoustic signal from said receiver, 
and to detect a variation in said acoustic signal. 

5 11. In a T.V. module adapted for use in 

conjunction with a remotely controllable associated unit, 
the T.V. module including a remote-control signal 
transmitter adapted to transmit control signals to the 
associated unit; means for analyzing the operation of the 
10 associated unit; and a memory adapted to store remote- 

control codes, the method of determining control codes for 
the associated unit, comprising the steps of: 

transmitting test control codes to the associated 

unit ; 

15 * electronically analyzing the resulting operation 

of the associated unit in order to determine its control 
codes ; and 

storing the control codes in a memory. 

12 . The method of claim 11 wherein the step of 
electronically analyzing the resulting operation of the 
associated unit in order to determine its control codes 
includes the step of analyzing an output signal from the 
associated unit . 

13. The method of claim 12 wherein the step of 
analyzing said output signal includes the step of analyzing 
a video signal. 
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14. The method of claim 13 wherein the step of 
analyzing a video signal includes the step of analyzing the 
synchronization of said video signal, 

15. The method of claim 14 wherein the step of 
> analyzing said output signal includes the step of analyzing 

an acoustic signal. 
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AMENDED CLAIMS 

[received by the International Bureau on 15 August 1994 (15.08.94); 
original claims 1, 11 and 12 amended; 
other claims unchanged (4 pages)] 

1. A T.V. module adapted for use in conjunction 
with a remotely controllable associated unit, comprising: 

a remote-control signal transmitter adapted to 
5 transmit signals representative of control codes to the 

associated unit; 

means adapted to analyze the operation of said 
associated unit in response to said control codes; 

a memory operative to store remote-control codes; 

10 and 

an electronic controller means operative to 
perform the following functions: 

cause said remote-control signal transmitter 
to transmit test control signals to said 
15 associated unit, 

cause said means adapted to analyze the 
operation of said associated unit to determine 
control codes related to the associated unit in 
response to said test control codes, and 
2 0 cause the control codes determined to be 

related to the associated unit to be stored in 
said memory* 

2, The invention of claim 1 in which the T.V. 
module is a video recorder. 

25 3. The T.V. module of claim 1 wherein the 

associated unit is a cable tuner /descrambler. 
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4. The T.V. module of claim 1 wherein the 
associated unit is a satellite receiver, 

5- The T.V. module of claim 1 wherein the 
associated unit is a video recorder. 

5 6. The T.V. module of claim 1, further 

including means adapted to receive an output signal from 
the associated unit, said controller being operative to 
analyze the output signal in order to determine the 
operation of the associated unit in response to said test 
10 control-code signals. 

7. The T.V. module of claim 6 wherein said 
output signal is a video signal. 

8. The T.V. module of claim 7 wherein said 
controller is operative to analyze the synchronization of 

15 said video signal. 

9. The T.V. module of claim 1, further 
comprising a connected T.V. receiver, means to receive an 
output signal from the receiver, wherein the controller is 
operative to cause the transmitter to transmit test 

20 control-code signals to the receiver; analyze the resulting 

operation of the receiver in order to determine control 
codes for the receiver; and store the control codes for the 
receiver in said memory. 
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10. The T.V. module of claim 9 wherein said 
controller is further connected to an audio sensor 
operative to receive an acoustic signal from said receiver, 
and to detect a variation in said acoustic signal. 



5 11. In a T.V. module adapted for use in 

conjunction with a remotely controllable associated unit, 
the T.V. module including a remote-control signal 
transmitter adapted to transmit control signals to the 
associated unit; means for analyzing the operation of the 
10 associated unit; and a memory adapted to store remote- 

control codes, the method of determining control codes for 
the associated unit, comprising the steps of: 

transmitting test control codes to the associated 

unit; 

15 electronically analyzing without operator 

intervention the resulting operation of the associated unit 
in order to determine its control codes; and 

storing the control codes in a memory. 

12. The method of claim 11 wherein the step of 
20 electronically analyzing the resulting operation of the 

associated unit in order to determine its control codes 
includes the step of analyzing an output signal from the 
associated unit. 

13. The method of claim 12 wherein the step of 
25 analyzing said output signal includes the step of analyzing 
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a video signal. 

14. The method of claim 13 wherein the step of 
analyzing a video signal includes the step of analyzing the 
synchronization of said video signal. 

5 15. The method of claim 14 wherein the step of 

analyzing said output signal includes the step of analyzing 
an acoustic signal . 
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STATEMENT UNDER ARTICLE 19 

It is desired to note that the claimed subject matter 
is novel and can be shown to comprise an inventive step, evidence 
of which Applicant reserves the right to make of record in due 
course of the prosecution. 

The above amendment does not go beyond the disclosure 
in the international application as filed. 
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